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Metal-Organic Frameworks (MOFs) are ordered porous crystalline materials con-
structed of metal ions connected by organic linkers, for which a diverse scale of 
applications are being explored (e.g. catalysis, gas adsorption, separation and stor-
age). Two characteristic types of MOFs with one-dimensional pores are DUT-5(Al) 
((AlIIIOH)BPDC, BPDC = biphenyl-4,4’-dicarboxylate)1 and MIL-53(Al) 
((AlIIIOH)BDC, BDC: 1,4-benzenedicarboxylate).2 The framework of the latter struc-
ture exhibits breathing: the framework can reversibly change from an open (large 
pore) to a closed (narrow pore) structure. Recently we have shown that EPR spec-
troscopy using V(IV) as a paramagnetic probe can distinguish between these two 
states for V-doped MIL-53(Al).3 Whereas breathing has not been reported for DUT-
5(Al), it has been observed for COMOC-2(V) ((VIV=O)BPDC).4 Measurements on V-
doped DUT-5(Al) revealed an EPR spectral component that showed similar charac-
teristics as VIV=O in large pore MIL-53(Al), but also other components were found.5 
Here we further explore the EPR spectrum of V-doped DUT-5(Al). Spin-Hamiltonian 
parameters are derived from X- (9.5 GHz), Q- (34 GHz) and W-band (94 GHz) 
spectra. At low concentrations of V two components are observed in the EPR spec-
trum: a large pore component and a broad-line component. Starting from 9% of V, 
two additional spectral components are revealed: a narrow-line component of iso-
lated vanadyl centers that is most probably linked with a narrow pore phase of DUT-
5(Al) and a broad structureless line of the V-concentrated phase (VIV=O)BPDC. The 
relative contributions of these four components, estimated through spectrum simu-
lations, are evaluated as a function of V-concentration. The Q-band ENDOR spec-
tra reveal interactions with 1H nuclei of the BPDC linker. 
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